Abstract Anxiety symptoms are commonly described in children with chronic fatigue syndrome or myalgic encephalopathy (CFS/ME) but to date there has been little information on the type of anxiety children experience or the relationship between anxiety and school attendance, disability or fatigue. The aim of this study was to first describe the prevalence and type of anxiety symptoms in children with CFS/ME compared with a normal European population, and secondly to investigate the association of anxiety symptoms with age, gender, school attendance, fatigue, and physical function in paediatric CFS/ME. Data were prospectively collected on children and young people with CFS/ME referred to a large specialist CFS/ME service. One hundred and sixty-four children with CFS/ME had complete data for the Spence Children's Anxiety Scale. Teenage girls had the highest rates of total anxiety symptoms with 38% (95% CI 27-49) over the cut off (top 10% of normal European population) and significantly higher rates of symptoms in each subscale. Younger girls were more likely to score over the cut off in separation anxiety (37%, 19-40) and social phobia (39%, 25-47). There was no evidence of association between total anxiety symptoms and: time at school, time to assessment, pain or age. Associations with fatigue and physical function were attenuated when adjusted for other variables. Although anxiety symptoms are high in CFS/ME, particularly in teenage girls, it does not appear to be associated with school attendance or other measures of disability. Separation anxiety and social phobia were the most clearly elevated in paediatric CFS/ME.
Introduction
Chronic fatigue syndrome or myalgic encephalopathy (CFS/ME) affects between 0.1 and 2% of children aged under 18 [3, 9, 12, 13, 17, 20] and is the most common cause of school absence in the UK [5] . CFS/ME is defined in the Royal College of Paediatrics and Child Health (RCPCH) as ''generalised fatigue persisting after routine tests, and investigations have failed to identify an obvious underlying cause'' [21] . The National Institute for Health and Clinical Excellence (NICE) recommended in 2007 that a minimum of 3 months of fatigue is required before a diagnosis of CFS/ME is made in children [16] .
Anxiety disorders occur frequently in children and young people [4] and anxiety is probably the most common comorbid psychiatric problem in children with CFS/ME. Between 40 and 50% of children with CFS/ME has been identified with an anxiety disorder using diagnostic interviews or self-completed assessments [6, 19] . Anxiety also appears to be more common in children with CFS/ME when compared with children with other long-term conditions, such as juvenile idiopathic arthritis and migraine [18, 23] . However, these findings are limited by small sample sizes and to date it has not been possible to explore potential differences in the way anxiety presents in younger and older children, or whether there are differences in the presentation of boys and girls [1, 10, 19] . Similarly, no studies have investigated the nature of the anxiety and whether specific anxiety symptoms are associated with CFS/ME. The significant school absence seen in CFS/ME raises the possibility of children developing school phobia or, with younger children, increased difficulty separating from their parents [6] . Understanding the specific nature of the anxiety may have treatment implications and indicate whether and which specific anxiety symptoms may require direct intervention.
This paper examines anxiety in a large group of children with CFS/ME, who attended a specialist CFS/ME service. It compares the prevalence of anxiety symptoms using the Spence Children's Anxiety Scale (SCAS) in the following domains: generalised anxiety, separation anxiety, social phobia, panic-agarophobic, obsessive-compulsive and phobia of physical injury with normative data in a European population. The study explores the associations between different DSM IV types of anxiety in children with CFS/ME at different ages and gender and investigates the association of anxiety with patient characteristics, such as age and sex and markers of severity such as fatigue and physical function.
Methods

Population
The Bath specialist paediatric CFS/ME service covers a region in the South West of England with a population of over 400,000 children aged 5-19 (2001 Census data) . Children are referred from paediatric services, general practices and from schools. The service also offers assessment and treatment to children from out of the region who cannot access specialist services. Data were prospectively collected on all children assessed by the service between March 2004 and December 2007, who were between the ages of 7 and 17 at the time of the assessment and were given a clinical diagnosis of CFS/ME using the RCPCH definition for CFS/ME [21] .
Inventories
The following self-completed inventories were collected before assessment:
The SCAS [24] was initially used for children aged 13 and under in the first 2 years of the service. It was extended to all children and young people seen. The SCAS is a wellvalidated inventory that measures specific DSM IV defined anxiety disorders in children. It is a 44-item self-report measure (with 6 positive filler questions) that measures the frequency of anxiety symptoms experienced by the child in the following domains: generalised anxiety, separation anxiety, social phobia, panic-agarophobic, obsessivecompulsive (OCD) and phobia of physical injury [24] . Each question is scored as ''never'' (0), ''sometimes'' (1), ''often'' (2) and ''always'' (3). The SCAS was developed originally for use in 8-12-year-old, but has subsequently been validated in children and young people up to 19 years of age [15] . As well as having high internal consistency and test-retest reliability [25] , the SCAS has been used on large population samples in Australia [24] , Holland [15] Germany, Japan [8] , and Greece [14] to produce normative data for both total anxiety, and specific anxiety symptoms stratified according to age and sex.
The 11 question Chalder fatigue scale [2] was scored using the 0-3 method for scoring each question (0 for ''less than usual'', 1 ''no more than usual'' and 2 for ''more than usual'', and 3 for ''much more than usual'').
The physical function subscale of the Short-Form General Health Survey (SF-36) [11] is a widely used to assess the physical function. It consists of 10 questions and children scored between 1 (''yes limited a lot'') and 3 (''no not limited at all'') so that children with the most disability scored 10 whilst those with least disability scored 30. Inventories were coded as missing if [1 question was missing, apart from the total SCAS, which was coded as missing when there were [2 missing items. For the subscale analysis, scores were coded as missing if there were [1 missing item. Questions for which two answers were given were coded as missing. Total scores were corrected for the number of missing items.
Pain was measured using a visual analogue scale. Time to clinical assessment was calculated as time from symptom onset to assessment in the specialist clinic. Time at school was measured using a single self-completed questionnaire on time at school over the last term.
Statistical analysis
Standard two-tailed statistical tests were used throughout; unpaired Student's t tests were used to compare the means of two groups and Chi-squared tests to compare proportions.
The total anxiety score and scores for each anxiety subscale were assessed separately for boys and girls within two age bands, 7-12 and 13-17 years, as a large European study had provided normative data for each of these four subscales with cut offs for each subscale corresponding to the upper 10th centile [15] . Proportions of the CFS/ME children with anxiety scores above these cut-off levels were calculated and were compared with expected proportions (10%) using one sample binomial tests. Given the large number of tests used, only a P value of \0.001 was regarded as being statistically significant for the binomial testing.
Linear regression analyses were used to investigate the relationships between SCAS and clinic latency, disability, fatigue, pain, age, and sex, with these 'predictors' of SCAS considered individually and together. So that regression coefficients for the different inventories were comparable, they were rescaled so that the range for each was approximately 10. Thus, the SF36 was divided by 2, SCAS anxiety and pain were divided by 10 and fatigue was divided by 3. All analyses were restricted to children with no missing data in any of the variables investigated. All analyses were performed using Stata 9.2.
The local Research and Ethics committee decided that the collection and analysis of this data were service evaluation and as such did not require ethical review by a NHS Research Ethics Committee or approval from the NHS R&D office (07/Q2006/48).
Results
Between March 2004 and December 2007, a total of 251 children and young people between 7 and 17 years of age were given a diagnosis of CFS/ME. Of these, 41 did not fill in any preassessment questionnaires and were excluded from subsequent analysis. Of the remaining 210, there were 164 (78.1%) who provided complete data for SCAS (no more than 2 items missing). Only the 164 children with complete data for the SCAS were included in the analysis. The median age of these children was 14.2 years (IQR 12.5, 15.7) and only 54 (32.9%) were male. The children and young people had a mean score of 29.7 for the total SCAS (range 0-85, possible range 0-114); 19.8 (SD 5.2) on the physical function inventory and 23.9 (SD 5.5) on the 11 item Chalder fatigue. Table 1 compares patient characteristics (gender, age, disability, and fatigue) between children with and without completed SCAS. No significant differences were found between the two groups in terms of gender, disability, or fatigue. Those with a completed SCAS measure were slightly younger, reflecting the development of the CFS/ ME service. In the first year of the study, the SCAS was used only for younger children, before being extended to all children in the second year.
Relationship between total anxiety and patient characteristics One hundred and fifty-three children had a completed SCAS as well as the Chalder fatigue score, physical function (SF 36), pain (visual analogue scale), age, gender, and time to assessment. In this group, there was no evidence of an association between total anxiety score and either time to clinic assessment (regression coefficient -0.04, 95% CI -0.17, 0.1), pain (0.07, 95% CI -0.04, 0.182) or time at school (-0.04, 95% CI -1.4, 1.3). The total anxiety level was related to the level of fatigue, although this relationship was attenuated when adjusted for age, gender, and disability (Table 2 ). There also appeared to be a weak relationship with physical function, but this disappeared after adjustment for the other factors in a multivariable analysis (Table 2 ). Although total anxiety was strongly associated with gender, it was not related to age.
Comparison of total anxiety and anxiety subtypes with a European community sample
The data on children with CFS/ME were compared with normative data from a large Dutch study of 1,011 children where cut-off scores (top 10%) had been identified by age and gender [15] (Table 3) . Teenage girls (13) (14) (15) (16) (17) were most likely to have a problem with total anxiety as 38% of teenage girls with fatigue had scores about the 10% cut off. A significantly higher proportion of girls in this age scored above the cut off for each anxiety subscale (apart from the physical injury) when compared with the normal population. Girls in the younger age group (age 7-12) also scored highly with three times the number of children scoring above the 10th centile cut off. They also appeared to be particularly likely to have problems in the separation (37%) and social phobia (39%) subscales. Anxiety in boys was generally less marked, particularly in the 13-17-year-old group where in many domains (OCD, separation and physical injury scales) anxiety did not differ significantly from the normal population controls.
Discussion
This study presents data from a large cohort of children with CFS/ME, which allowed analysis according to the gender, age, and anxiety subtype. Girls with CFS/ME reported significantly higher levels of anxiety then boys. When compared with a community sample, 3-4 times as many girls with CFS/ME scored above the 10th centile cut off. In older girls, this was true not only for total anxiety, but also for all anxiety subscales apart from fear of physical injury. Younger girls are more likely to experience problems with separation anxiety and social phobia compared with normative controls.
Total anxiety was not associated with age, but was strongly associated with gender and moderately associated with fatigue. As this is not a longitudinal study, we do not know the direction of causality of this association. We had hypothesised that anxiety would correlate with disability, school attendance and/or time to diagnosis but this assumption was not proven.
Separation anxiety and social phobia appeared to be the anxiety subscales most likely to have a high proportion of children scoring above the cut-off level, particularly girls of all ages. A tendency for separation anxiety and social phobia to be over-represented in girls has been noted [7] . Similarly, developmental variations in the presence of these disorders have been reported with separation anxiety tending to decrease with age, whereas social phobia increases [22] . However within this CFS/ME group, reported symptoms associated with social phobia and separation anxiety were similarly high in girls of all ages. In some respects, this finding is not surprising. During their illness, the child will inevitably have become increasingly dependent on their carers that may result in the development of worries about separation. Similarly, social phobia is concerned with a fear of negative evaluation. Integrating with a friendship group and performing in class is already difficult for many children, but with long absences, high levels of fatigue and the memory and attentional problems associated with CFS/ME, concerns about social performance may be particularly strong for this group. Further studies are needed to understand more about the development of anxiety symptoms in this group.
The implications of these symptoms in terms of impairing the child's ability to independently function within school and social contexts could present children with CFS/ME with further problems that might hinder their recovery and ability to re-engage with everyday life. Clinically, this raises the important question about treatment and the need to assess and intervene with significant anxiety symptoms with the CFS/ME population that might interfere with their recovery. Whether specifically addressing comorbid anxiety symptoms might enhance the effectiveness of these interventions would appear a useful avenue for future research.
Strengths and weaknesses of this study
This is the first study to look in detail at anxiety symptoms in a large number of children with CFS/ME. The large sample size has enabled us to look both at different DSM IV types of anxiety and also at anxiety in children of different ages and gender. As inventories were completed by the young person before the assessment, the anxiety symptoms are unlikely to be due to the hospital setting. However, the study does have a number of limitations. First, the control group was not from the UK thereby raising the possibility that this group is not representative of children in the UK. However, the Dutch group was chosen for comparison because it covered the right age range and because it was thought to be closest in terms of ethnic mix to the predominantly white population of Bath and Bristol. The results between the Dutch [15] and German [8] cohorts were similar in terms of overall anxiety and levels of specific anxiety symptoms. Secondly, the sample of children in this study was referred to a specialist service and it is unclear whether these results are generalisable to the wider CFS/ME population.
Although children may be referred to a specialist service because they are more anxious, studies suggest that children with CFS/ME seen in non-specialist settings also present with high levels of mental health difficulties, particularly emotional problems [19] . Further larger studies need to be undertaken to explore levels of anxiety in children with CFS/ME in primary and secondary care.
Thirdly, this study has relied upon self-completed questionnaires. Whilst this has highlighted that anxiety Table 3 Comparison of anxiety scores according to age and gender with cut-off scores described by Muris et al. [15] symptoms within this population are high the clinical significance of these findings is unclear. Diagnostic interviews were not undertaken to substantiate diagnostic criteria and to, therefore, identify rates of anxiety disorders. In addition, there is a considerable comorbidity between anxiety disorders and depression and in the absence of any diagnostic interviews; it is not possible to identify the extent of comorbidity or the nature of the primary disorder. Future studies should address this shortfall using diagnostic interviews to both quantify the number of children with CFS/ME who fulfil diagnostic criteria for an anxiety disorder and identify children with other comorbid disorders.
Comparison with previous studies investigating anxiety in CFS/ME Previous studies have also shown that children with CFS/ ME have high levels of anxiety compared with normative controls and compared with children with other long-term conditions, such as juvenile idiopathic arthritis and migraine [10, 18, 23] . However, these studies had a smaller sample size and were unable to look at the different types of anxiety stratified according to age and gender. Our study used a community sample as a control group and, therefore, we are unable to determine whether the increased symptoms described are specific to CFS/ME or are common to longterm conditions in general. In addition, the number of children with levels of anxiety over the cut off in our study is lower than some previous studies, but this could be explained by the large sample size and differences in the way that anxiety has been assessed. This study did not attempt to and indeed cannot make any assumptions about direction of causality and this will need to be examined in longitudinal cohorts. There is some retrospective evidence that there is an increased risk of anxiety prior to the development of CFS/ME, but as mean disease duration was 19 months and the sample size was small (36 girls) it is difficult to draw conclusions [26] . A large UK cross-sectional study demonstrated a high association of anxiety with CFS/ME and a higher risk of developing chronic fatigue at time 4-6 months later [20] . However, it is also plausible that the associated anxiety is because CFS/ME predisposes young people to developing psychological problems. This is consistent with the only longitudinal study to date which reported that maternal psychopathology, childhood, or adolescent psychological distress are not associated with the risk of lifetime self-reported CFS/ME [27] .
Conclusion
This study has demonstrated that anxiety symptoms as assessed by the well-validated SCAS appear to be increased in all groups of children with CFS/ME. High levels of total anxiety appear to be a particular problem for girls. In teenage girls this is true not only for total anxiety, but also for the anxiety subscales apart from physical injury whilst younger girls' anxiety symptoms appear more likely to be restricted to separation anxiety and social phobia. Anxiety does not appear to be associated with time at school, time to assessment, pain, physical function, or age although there was a moderate association with fatigue.
